The role of agrin, Lrp4 and MuSK during dendritic arborization and synaptogenesis in cultured embryonic CNS neurons.
The role of agrin, Lrp4 and MuSK, key organizers of neuromuscular synaptogenesis, in the developing CNS is only poorly understood. We investigated the role of these proteins in cultured mouse embryonic cortical neurons from wildtype and from Lrp4- and MuSK-deficient mice. Neurons from Lrp4-deficient mice had fewer but longer primary dendrites and a decreased density of puncta containing excitatory and inhibitory synapse-associated proteins. Neurons from MuSK-deficient mice had an altered dendritic branching pattern but no change in the density of puncta stained by antibodies against synapse-associated proteins. Transfection of TM-agrin compensated the dendritic branching deficits in Lrp4-deficient but not in MuSK-deficient neurons. TM-agrin transfection increased the density of excitatory synaptic puncta in MuSK-deficient but not in Lrp4-deficient mice and reduced the number of inhibitory synaptic puncta irrespective of MuSK and Lrp4 expression. Addition of purified soluble agrin to microisland cultures of cortical neurons revealed an Lrp4-dependent increase in the size and density of glutamatergic synaptic puncta and in mEPSC but not in mIPSC frequency and amplitude. Thus, agrin induced an Lrp4-independent increase in dendritic branch complexity, an Lrp4-dependent increase of excitatory synaptic puncta and an Lrp4- and MuSK-independent decrease in the density of puncta containing inhibitory synapse-associated proteins. These results establish selective roles for agrin, Lrp4 and MuSK during dendritogenesis and synaptogenesis in cultured CNS neurons.